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Abstract 

There is a problem in that, in a liquid crystal display panel in which a color filter is formed on an opposing 
substrate, it is necessary to assemble an element substrate and the opposing substrate by extremely high 
precision position alignment, and when this precision is low, the aperture ratio decreases and the display 
becomes darker. With the present invention, red color filters (R) are formed on driving circuits (402, 403), 
peripheral circuits, and a color filter (405d) for protecting a pixel TFT portion (407) is formed for each pixel 
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i o~2 ot:B«fti»B«T*6*>i;*jiMaBi/T*v» 

TfeAK -5-LT. ££l 0 1®TFT*»|£T**B 
lc, SSI 0 ljfc&O^ttMKBfcBKfcfcfc, B^fcj/ 
U □ >B. Bfl:->U a >B*fcttBftB<t->'J 3 >«fc 
t'aTiftlgl 0 2 BAtf. 7"7X7CVD 

*TCSiH 4 . NH 3 , N20*6f^BSn*BftBft-> 
•Ja>IKl02aftlO-200niii Off* L<li5 0~ 

1 0 Onm) . IPIBIZS i H 4 , N20*»6f^K*n*B<t 
S<b*Bft^'J3>Bl 0 2 bft5 0~2 0 0 nm ($? 
*U<»*1 0 0~1 5 Onm) ©WSfc«B»JfcT*. 

[0 0 3 6] B<tB{t>U3>«tt«*03Wf¥«fflO 
7*5XTCVDtttfflV»T»JdEr*. K{hSit->'J3> 
Hl0 2af4. S i H 4 ft 1 0SCCM. NH3ftl 0 0SCC 
M. N20ft2 OSCOItUTEJSSfcWAU S«fi^3 

2 5*0, S«JEA4 0Pa. ttBBABBO. 4 1 W/c 

in 2 , &m^ss:6 oMHziL^c. -7j. mtmt*mt 

^'J3>M1 0 2 btt. SiH 4 ft5SCCM, N20ftl2 
0SCCM. H 2 ftl 2 5SCCM£LT££1C:$AU S« 
iaS4 0 0"C, SJt>JEE73 2 0 Pa, 0. 4 1 

W/cn*. tt«BBB6 ONHt^L^. S« 

[0 0 3 7] C^«kDllLT^SiUfce{tg{tx'j3> 
SMl0 2ali. ffig75<9. 2 8 X 1 0 22/003^^19, 7 
^{t**7> ; eX9A (NH 4 HF2) ft7. 1 3%i7 
vVcTy^-VL (NH 4 F) ft 15. 4%$tS&£® 



(7) 
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[0 0 3 8] ^IC. 2 5~80nm (ff£t,<te30~ 
6 0 nm) OJ?$T2MIJC«it£#1-£¥«#l 1 0 3 

iMMWtfctt. #AK¥«#a*ftfSA¥«*lttf& 

•3. 3 >yfr°?=.K;J*mitlZ<D&Mm&* 

10 2 £#HSC¥##H 10 3a a:anf#«XfllQ»Af 
5i<!:fcRj«gT*?). mz.it. WfcCJ^fcaftafti' 
U 3 >il 1 0 2 a tfflt%it*m{t'> U 3 >« 1 0 2 b 
€77XvCVDttT*ttUTJi)EBia. R*^tS i 
H4. N2O, H2&*>S !H4tH2*t»ttS i H4®*C 

»fta<t*«fl:^U 3>« 10 2b 

<D%MV>ftyk*®i<Z.ttfvl&tts.<0. f££lt-5TFT 

tO 0 3 9] *LT, ISAfl:or>xa£fTt>?EAl(¥*tt 
110 3a ^ & ttaK¥«#M 103b SAW*. * 

fijtgfe) , *fctt5try h-y— v;p7^-;i/ft (rta 

K L'— "tF— 7X— 5> d i^Jf S Lli. RT 

AffiTtt, 5fctt$7>7\ /\oy>7>7\ ^^a? 

tt4$HB¥7 - 1 3 0 6 5 2-^«TBB«atifcaillrfca 
oT. Mftl^*&m>£&Afc&T&AK¥**a l 0 

#AK¥«{MW4*r3***tttt]£-8-T£< d 

•if*L<, 4 0 0-5 0 oicTiftiassoiByaatff 

[0 0 4 0] «MMt*U— !f-7--;HSKTff5«^ 

— ^7;^>u— tf-s^ojtaitr*. /w*«»a 

Cl*'>7|/-tf-6Jil>5l||SI;tt, ^-^--^^ 
ttKflHIbTU— !f-7X-JU£?T0. tf-7-- 

U— !f-/WaRJ6a»ft3 OHztU u-tf-x* 
;P*-«flEfcl 0 0-5 0 OiJ/ci2(ft«Wttt3 0 0 
~4 0 0«J/M2)fc"i-<5. *LT«ttt-A*a«±B5 

(t-/t-5y^(!) £8 0-9 ZXtLTft 7. Z\<D 



[0 0 4 1] -5-LT, &AK¥*#ai 0 3bJ:te7* 

&AK¥«#a6AttKaaiu io4~ 

1 0 8£0j£L-f3„ K7-f x>7f 1 >y{HJC F4t02 

X/Vy^ffiHJ;l3 5 0~ 1 0 0 nm<DP*<3D8Mk'>'J 3 
>Mlc:ck5T7.^1 1 9 4 

[0 0 4 2] COttttT»tt*#(l(clK:*rL, TFTCD 

u*h**je (vth) *Mwr*i«Tpaitft4r* 

**l$l7Cjii£ 1 X 1 0 '6-5 x 1 0 17 a toms/ciD3ggGD 
a*T»tt¥«#a0£iBl;:«JnLT , bJilV». JMWfcfc 

»iyTpffl*f*4r4^tt»5ai8»:tt. <b) , 

7>»U5X-7A (Al) . #'J7£ (Ga) 

BiiaEttftfflarsKitt-r F-7*tta«aL-o»*. 

-f^->H-ySTBy#7> (B 2 H 6 ) £7-X#*i: 
LTffllr>*">* (B) fcSinT*. iOJ:"5«C^|fi*7C 
*0itAtt6Tl/fe«RTft < #K LT 6& t> 

[0 04 3] KKiEIROn^r^UaiTFTflDLDDIi 

*«M*aio5. 1 0 7taiR«cj8jinr*. -c-cfc 

», *&a*UftU5?;* 195a-195e^f 
(P) *>mm (As) €rfflt»ntfA<. CCTI4U> 

— (p) fc*ttiT'*«. 7*77^> (P-H3) zmwz 

aftn£7ttH9ffi*l 9 6. 1 9 7 i:LT» C10D»J > 
(P) Wkmt2 X 1 0 16~5 x 1 0 >9atoms/cij3c[)gg|i 

t-nufjfcir*. *aa»«t»Ttt, ::TM^n^« 

Mflai 9 6. 1 9 7t*SnSna*ft4T-65Ftt* 
7C*©SSSr (n - ) <h^T. Sfc. 7*&4toffi4t 1 9 8 

coa«fcfcwi;a*T'j> (p> *» 

JUDLfc (01 (D) ) „ 
[0 0 4 4] ^11. l/-/XhYXi7195a~195e 
£l$£L£f£. *lnLfc^>fi«i7c«fcjSttfl:a**ia 
tff 5. fittfttt. M^3?Sl^tpT5 0 0-6 0 0"CT 

(«!2 4 8 nm) ftffln. atte-Afc»«U 

T. 5 ~ 5 0 H z . x^-jp^-gg 1 0 0 ~ 

5 0 0 m 5 /cmltLTm#£-L><D*-A-7y-7 



(8) 



$$812001-175198 



[0045] £<^t. ^ik^mwm^m-Dxm^n^ 
y-himmi 0 9H^7X7cvDssfc(j7/t'^ 

JIJ?£4 0-15 OnmiLTyiJ^/^ 
trtfiRRTJ&ST*. 1 2 0 nmCDPSTKft 

Sib -> : J 3 >&g«> i mm.~t oiiR^, 5 i H 4 1 

N 2 o k o 2 £8sin $ *TfP« £ ttfcSKfcgfl: -> U 3 >m 

oi-5J4»{l:Sfl:^ | Ja>BlK:IBSSn*t>OTa<. 

ffl^TfcA^ (@l (E) ) . 
[0 0 4 6] -tUT, 01 (E) fc«-TJ:3fc, y- h 

1 0 9±ny- hm^tf-rs&^oHinttii 

&®K£i;T-l&£W4=Jl£i^fc£&0Sav 

€1 (A) 1 1 0&&JMt*>&j$«WM (B) 111 
t*«lUfc«JBir*iAK ««ff (B) 1 1 Hi 

*>*;P (Ta) . (Ti) . ^'jyx> (M 

o) , ^>^7.x> (w) frzmatiftTcM. sfcttw 

S&m (ft*WCttM'o-W^feBl. Mo-Ta^ 

jk) T»jfc-rntfA<. ««« (a) 1 ioiag{t*> 

^ (TaN) , &{t9>tf*T> (WN) , Sft?^ 

> (TIN) JR. Sffc^'JTT^ (MoN) 

T5. «tl (A) 1 1 0«^>i7'X7 L >-> l J-y- 

LTfcftK agmi (B) 111 IMSJ£fiMfc£H*fca 

K**jME£MbTM:3 0 p pmgTFif Si&jfco 
fc. 0Jx.tf. j?>#7>7-> (W) l^il^3 0pp 
rnKTifft :tT20/iQc m£TF0JtJStttt*2l« 

■fzzttfxztz. 

[0 0 4 7] &€J§ (A) 1 1 0141 0-5 0 nm (ff 
£L<142 0-3 0 nm) £U ig^Jf (B) lllli 
2 0 0~4 0 0 nm (ff £ L< 142 5 0 -3 5 0 nm) 

tttvAA.^, w€ry-h«at-ra»^t:tt. ws? 
s* (n 2 ) jjxzmwx&m® (a) 1 1 l^sft: 

^>^f> (WN) T5 OnnKDJ? SKJBjSU 
(B) 1 1 0£WT2 5 0nB©JPSCfl*j$T5. 
O^ffiiLT. WJK«6 7-y{t^>yXx> (WF 6 ) 

*«^T»cvDftT»j«rac:t'bTt5.- n-rnn 



©Ct«tO. */W*ffi£J:3«£. *fcg9 9. 9 9 9 

S^tKckO. ffiia$9~2 0 u Q cra^lts^t 

[ 0 0 4 S ] —/j. (A) i i 0i:T a NflM^, 

®€® (B) 1 1 lfcTa*£fl!t»5tt&fctt, &Ng£ 
^/ty^ffiT»J«rftit*«?I«T*S. TaNIliT 
a^^-^ h-tLTXAW^tf^tlA r tgsfttCDil 
^7*ffil>TML. TalttX/V^^tAr?: 

Kr£*D*.Ti3<i:. »*T*ilOrt»i£:*fellft 

2 0 u Qtm&X'h 0 y- hmmtrnm-rz z. 

T***«. 0«0Tal*®Jtt8WSttl 8 OjtQcmggfT 
fcOy-hm&tTSICli^Ffa^T&^fc. TaNltt 

■rntfoffi0Tajn*»«ftin»6nfc. m. ejkl&h 

ftl (A) 1 1 0OTC2-2 0 nmtgOfS 
T'J> (P) *K-rLfc^U3>«fe»rtLT4i<i: 

(a) 1 1 os^iumm (B) 1 1 mmmfctm? 
*7^*u*«7c**«y-Me<wii 0 9t:ffi«-r-5>0 

tl»<Ci*«T*6. V»rtllCUTfc. «MB (B) 1 
1 IteffiiWfc 1 0-5 0 w Dcin©jefflTl" -Setoff 

[0049] ^ir; 7^hTXi7^fflu, 7*h'jyy 

974 — OttlfifcttfflLTUyx hTT.^ 112-11 
7€r^fiJtU, ««|| (A) 1 1 Otjgm® (B) 111 

t^-mxxy^>ifLxy-[-mmi 1 8~i 2 2t 

1 2 3 £JE*fi)cTS. y- hmffi 118-122 
t^»E^ 1 2 3 ti. &®JI (A) a* gj^S 1 1 8 a - 
1 2 2 a <fc. ©€@ (B) ^f.JsKS 1 1 8 b— 1 2 2 b 
t**-*tUT»J«SnT^* (0 2 (A) ) . 
[0 0 5 0] £€JI (A) &&TSmn.m (B) 

7"7 XT tffl V^C H 7 -f X 7 > y ffi^ jgffl T 5 c 
t*«a*L^». i§iSS7"7XT^^?,^fto3-c) < >:L 
T. tfc'&ffiii'/yX'? (Inductively Coupled Plasma : 
ICP) l7f>^Sg^ffll^tgU. iCPi-vf 

HCF 4 £C l2®2||a>3tf;*£EJ6afc*AU e^J 
0. 5-1. 5Pa ($?$L<lilPa) tu 
-&g5fZ 2 0 0-1 0 0 OWOS^K (1 3. 5 6MH 
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n w& £<wi insist *> 2- 

?m*mtZttL<Xy?>>f-rz>tztb\Z\t> 10-2 

0 %gg0#J£Tx 7 ? > m ffi &Jf y ^ 

zwutmitf u ^ >m <y- h&&iB 109) ©am 
k: «fc o , Kftafl: -> u n >nwvw u ama. 2 0 

-5 OnmggXy^^nTllMMK^froJt. 
[0 0 5 1] *UT. »*TFT0n?**;UfflTFT 

7C)KflUnOXa (n-K-^Ii) Sfrofc. y-Mt 

gl 1 8-1 2 2£-?7^£LTgeg£fi<Jl;:ni!£tt 

tt#r**il$^7t^.iLT8sj!Jt]-f £'J> (P) ©ggtt 

1 x 1 0 I6~ 5 x 1 0 19 atoms/cm3©iig®a-c^pf 
4. ZOJjSKLT, 02 (B) 5 

ft® Cftilft n S**6#l$|i<S 12 4-129 £J£f*T 

[0 0 5 2] ^11. n^-r^HiTFTUfcHT, V- 

««JfMlO»««:fTofc <n*K-7*lg) . *T. 7 

^hVX^Srffl^. hOTT.i' 1 3 0- 1 3 4£ 

S!^*e#lSl® 13 5-140 ZBtfLLtz. nS£#4-f 

s**fiij7E*te*j:y> (P) fcjan. *ois*«ixr 

O20~i x l O*UtoK/'cB3©Bflj06H£fc*J:3l;7 
*X7^> (PH 3 ) tffll»fc-f*>H-7*«Tff-3fc 
(H2 (C) ) . 

[0 0 5 3] *LT. p^r^;USTFT$^fi£T-5S 
tt*««*:)S 1 0 4 . 1 0 6Cy-7tWt*J:a!KK> 
M«&r«»8ftp9!7M4b1H«l 4 4. 1 4 5«»A 
T*. JICTtt. y-Mtlf 1 1 8. 12 0£T**£ 

^S!TFTt«j«-r«»«*«MWIl 0 5. 1 0 7, 1 

0 8tt, 7*hTX7 4 (PM4) £fflV>T !✓ h"? 
**14 1~14 3*»|«L£iS**fil/t*<. ftig 
Kp£TOE4MRHU 4 4. 1 4 5liv#7> (B2H6) 

(B) JS£fJ3x 1 O20~3 x 1 0 2Ut0is/ci3tSc* 
£o\ZtZ (02 (D) ) . iiaffi&ftpS^ffittriMift 

1 4 4. 1 4 5IItt. l»Ifii;4j^T'J> (P) 4tflMn 
**ITV»T. ABls^STO&ttMttl 4 4 a. 1 4 5 a 

\Z\t 1 x 1 0 20~ 1 x 1 0 21 a ioms/cm3oi8g-c. 



8TaynT*#D> (B) S*»6 3&&& 

4J:5K:T*;iifcJ:0, p^r^STFTCDV-T. 

[0054] -tott. 03 (A) ii^-r^oiz, y-h 

Iffifcck^y- h£IUK±*5ftafeftK 1 4 6 

*T»js!t"rntfjfc^. ^i"titLTt>««iawii 4 6 

JStel 0 0-2 0 0 nmtti. d CT. BMfc->>J □ > 
flt&JBt>*«£fctt. ^7X7CVDftT, ^"JP hy< 
8f h?!?;!' (Tetraethyl Orthosi 1 icate : TEO 
S) &02£*«£U £££^4 OPa. S«Sg3 0 
0~4 0 0*C£U ffnft(13. 5 6MHz)«^3SS 
0. 5-0. 8f/M2T**S-a-T»rt-r<5i:4:«tT« 

VDffiTSiH 4 , N 2 0. NH3*»6^BlS*i«»{ta 

ftttSJfcEfi 2 0 - 2 0 OPa. £*£®g 3 0 0-400 
"CtL, &Jii!£ (6 0MHz) mt)®mo. 1-1. 0W/c 
■ 2 T»l«r*Ci*tT*S. SiH 4 . N 2 0. H 

t>AK a{k-> , j3>«fcra*fc7 , 5X"7cvDftTs 

iH 4> NH 3 d^f^S!-r?)Ct^pI^T*-5. 

[0 0 5 5] *n-fn©»*T»3!lO«*lfcna! 

_ *fcttpatM4-r«'Ftt»7c*tistt{k-r*ii!tfT 

V.yW--?)l7--)V& (RTAS) SrjifflTacli 
*«T**. «ft7=-;P«6Tf4**»**tl ppmttT. 
J?£L<te0. lppmKTOimigtT4 0 0~ 
7 0 OX:, ftSMKte5 0 0-6 0 OtTff 5 fcOT* 
0. **16«Ttt5 5 0t:T4«HIBOl»jfflatffo>t. 
S«l 0 ll:W^SS^(g^7"77.^7^S«S: 

ffl t>*«^Ktt u— ♦f-7=-^tttafflr* z. turn 

(03 (B) ) „ 
[0 0 5 6] ffittfcOlSO*. 3-10 0% 

0**t*tf»H*«fT. 300-450 ■CT 1-1 2 

WMBfc»« 10 16-10 18/cm3oy>^iJ >^> H 
*»*-r5iaT*S. **ft«D«!lO^RtUT, 7"7 

[0 0 5 7] Sttik*J:EX**fl:OlS*«»7Lfc6. 
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[0 0 5 8] *v»t. *5-7***±K*tMeiWj*t 
ttj6»S&*lflM6»gtl 4 7*1. 0~2. 0/zm©¥ 

SH, 7*U;k aJ?U75F. #«J-f5K7SH, BC 
B (^>7->i7P7*r» «fc«ffl-f*Ct3&«T#S. 
SfcK&ffiM. #MfcT**-f 70*1X5 I* 

UT»*f*. 7£U^*JBHS*£fctt. 2& 

*JBHT*«£IEfcMil/fc». *yh7>-hT8 0 

[0059] z<dzo\z. mm&mmzGm&mm® 

1 4 6 t LTJBfiRLfcBMtS/'J □ >«. BMLSfl: 

[0 0 6 01* aWRttKlr^ieiC^L. 7* 

hV^^^ffllr»Jt/^-=>ytJ:i3H**Sl 5 8£ 

[0061] anwunatmtiu BMt-r >v^^ ( i 

n 2 0 3 ) *Kft-f >^9A»ft^X^ (In 2 0 3 -S 

no 2 ; i to) itzzx/iytm+n&mmmuz*: 

I TOOXy^>ytt»««*»±L^-rv»®T. Xy 

7>$f»itt*a«-rafcai::BMfc<f >v>7 ashless 

( I n203— ZnO) SfflUTfcfi^. ttft-f >v 
7ASHtM}&£iagffi¥mttlcffi*a. iTOtcttLT 

»5fcj£ttfcfe«ftTtr»S0T?. H U-f >E»1 6 9 <Dt& 
BfT»*r*A 1 £<DB«E*£l»iI:T*«. IWc. 
RftXIB (ZnO) "bBLfcttfiT**), 
®a»**»«*£*»afcJi>K;tfiJ9/» (Ga) 
llltfc»fl:a6«B (ZnO:Ga) &££fflU.5c:£#T 

[0 0 6 2] 7* hVX^fcfflK m&OK* 



ttK9-fXyf->^fetJ:i3ff5. i«;f> 
y#7.K:CF4. 0 2 . HeOaStfXfcJflliifrtMJttfH' 
»*»&rit*BIW6IMlt*rXy?>^U. -tCDffc, gt 
HTXy CF4. 0 2 i LT«S<S^M 1 4 

6*Xy?>y-r*. 2 6,13. Att¥«#JI&C!>SftJt 
Xy?>y^ftCHF3lCffl0»jL 
T^-hlHUMrXs/^SfTSliaifciD, Afffca 

(04 (a) fi«aaftfc/ , «^-=>ytff 

*Ol*T*»**ff3^tTBlP»fc4J»tSXyS; 
«H4 (C) KSUfc«fc7l;:»6M:LTK«l2 5 7* 
»l«TS#ft*Jfllr>Tt>J:lr». 
[0 0 6 3] *l/T, MttOfcMKSX/'ts/^tt** 

/t*->fe»dtU is»f>yi:J:5Ty-XEil4 
8~152tHK >SBH 15 3-157 *. 
>B1 1 5 7 ttBXM 1 5 8 

(A) RIMB) CSLfciSt, **««TI4HK 
>K*£ 157$. Tifigl57a£50~150 nm©J? 

±{C«*aT7;i/5X'7Alli (Aim) 1 57b^300 
~4 0 0mn©Jf $T^fiXUTEi^<t t/t. 

[0 0 6 4] COttJ8T**{tiaa*ff 5tTFTO« 
ttlfl±K*fUTffS;U>tt*JW»Snfc. 3~ 

1 0 0%©?K3S£#tJ'£B!5v<t J T, 3 0 0~4 5 0'CT 
1~1 2WHB©J»«iatff5tA<.'^*lr>tt7 , 57:T 

zoummwiz 1 4 e^, TtfeMi0 2 

K 10 4-108 Cttft 

¥®&m 1 0 4 ~ 1 0 8 *©X|S|S&g* 1 0 1 6/cm3^T 

i-r*ct*»a*i/<, -t©fc»fc**to. 0 1~ 

0. latoiUXSKft4-rntfftji»ofc (0 3 

(C) ) . 

[0 0 6 5] C?bT. ra-OH«±K:. IBKIhISSOT 
F T tiS^gROH^T F T t SrW LfeS««r^B)c$-a--5 
ut*«T«5. KftEIKlCttJBlOp^^^aiTFT 

2 0 0. JBl 0n5 1 ^^STFT2 0 1, ^2CDp^ 
+ JM'S!TFT 2 0 2. S2fflnft*;HTFT2 0 
3, ®^gPlC«ii^TFT2 0 4. §^§12 0 5^ 

[0 0 6 6] IBg)(Hl!&0^10p5 1 ^^^STFT2 0 
Olltt. SW¥#^Jll 0 4IC^y*JHBJ«««2 0 
6. KaflEpS!7t(4tofR«A^f£%V-^1||lgt2 0 7 



) 



*;HITFT2 0 lfctt. AK¥«#M1 0 5 II? 1 ** 
;W»rt*«2 0 9, 1 9i«fc«LDD* 

. *2 1 0. V-*»K2 1 2. HK>S*211W 
UTH*. ^©LDDflWtfcfcHT. y-hm@l 1 9 
L D Dffitt€ L ovt * *)V&1jfa<D 

g$l20. 5-3. Otfm. ffSKttl. 0-2. 0 

t I « X j- il.lfti T r T J* ^ t nnASir*/TN 

Hi <_ is/t-o i*-' i -'I-/ Kin x i i f^.or; *y u UflR^v>; 

gS*£©.fc5Kl** 9, KKXMBS&K 

%£T-5i§m#£il!*aLT. h**'J7©&££|» 
tf, TFTCSMtfcBlkTailttfT**. BME9II® 
*2Cpft^fiTPT20 2BB*l:. 
Ml 0 6l:ft*«^2 1 3. AXKpS7ffi«l 
flWW>Srt*y-;**«2 1 4 a, 2 14b. FK> 
S«2 15a, 2 1 5 bfctfLfc>'>£OHSM , >©» 
ii£WLTl>£. jS2Onft^HTFT2 0 3C 

a:. M*¥&KBti o i\z^**)VBi$LfmL2 1 6, y 

2 1 £-g|Wilfc5LDDM«t2 1 7. 2 1 
8 , 7-7,«« 2 2 0. 2 1 9 tl 

COTFT©y-h*atattSLovOfi$t> 
0. 5~3. Owra. $?£L<«1. 0~2. Ofimi 
Ufc. y— h«ffifi£S&lf»LDD*tt6Lof 

ftbT. ^O^^^^l/fi^Ofi^fiO. 5-4. 0 
Mm. ifSL<«l. 0~2. 0 ymtLfc. iiiSTF 
T 2 0 4 llli, 1 0 8 \z7**)WlSLW$. 

2 2 1. 2 2 2. LDDi«E2 2 3-2 2 5. 7-7.$ 
fcttKK>I*2 2 6-2 2 8 ttLTl>5. LDD 
tiM (Loff) ©^r^J/fi^GKOfiiSttO. 5-4. 
Owm. $?£L<lil. 5~2. 5ymT&-5. £5 
II, g»Ei&l 12 3.!:. y- htt»R£Ei;tt«5tovSTa 
SlftftMi, H3sT F T 2 0 4 © K U-f >ffiift 2 2 8 II 
2 2 9 £*>5$tt£ft2 0 5»*$ 
0 3 (C) TWJMSTFT2 0 4*^7>y 

[0 0 6 7] £t±©*fc*J«tt. SiPSITFT*5j;tflIg| 

0»j&«B*-r k«> i;x6[pis&£isj5rr-5 t f t © 

*»fc»»fcU ¥«#%I©ft4H£flE£ftJKttert]± 

tttfrr* W«tttt»T»l«r * C t H<k 0 L D 
*V-*««*J:tf K >ffi*©fitt<l:*eat LT 

[0 0 6 8] [§HJ5Sfi*J 2 ] $£J60JTte. gtgfl 1 £ tt 
Aft«HX<S©»l£#%©«|«HSlc^r. ft*. * 

o*^a^ttjii6« i £ra-T**&«>ra-©f95£jn 

[0 0 6 9] 0 5 (A) IS. BSflM::*ms0riBffifiia 



(11) ^BB200I-175198 

tT i*3 5 7 c©*lil*»6ft*|<l/-f >ffi*3 5 7 
*»J*U Il©ie«£H»!6»6ft*J:3fcH#«g3 5 

[0 0 7 0] [ggttffl 3 ] M!K!nTftnOH©ffiA£ji*g 

■ *5taiT*fc©t:tt. iS^TFT^ffiI!)IHlg§o^i5i^ 
*#l*-r*TFT©WttS|ft±$1i-4 < &B*t*<5. g# 

ft. -y-^u->3jn««* (sffl) &£©«iic. *7« 

fr9T-&<. B»0»©»f^#tt*«jB{ttTHK©(ST 

fflTFTtttLDDflWbWBfcSft, ZtltZ&oT*7 

p^*;PfflTFTtt>'>^>*K>#|Jfi^:o 
T , * 7 mSStffi © «HD*» L « L tt HJ1 £ fc 5 £ £ # & 
-So **J6«TttH8*fflV»T-t©«t5!4*&K:aU3t 
*7-fc? MR«£tfT3p3 1 lr:M'fflTFT©f£8#i£ 

[0 0 7 1] 5i««i traatLTHi (a) - 

0 2 (A) [lSTlg£frl>. 18-12 
2£*«E«1 2 3$T£0jjET<&. -€-LT. n^-v* 
;uaTFTICLDD«««r«iSr*fc*lw. nl^4 
T5^*6^)7c3g^ftl©ie (n-K-7"lS) £frp. 

xp^vz-frmTFTZMiittzgiVi^mftmi 04. 

1 0 6©£B£U->*7. Kvx^7 1 a.8. 15 9TSEL 

T. 0 8 (A) H*Tck7llStt^igfrBJc{£jignS! 
^MtltM^t 1 2 5- 1 2 9 
[0 0 7 2] ^11. n^l-t^HTFTIC^^T. 7- 

©V7.7 1 3 0-1 3 4fcfl&*L. nS$-#4T-5^*iE 
#)7C^S:^3JDL/Tii5iignST$E#l?I^l 3 5-14 0 
ZMrfLtZ (0 8 (B) ) . 

[0 0 7 3] *©«. HJg^J 1 <h|5l^{CLT{SHIite^l 
1 4 6t»Jjcf*. -5-LT. pft^HTFT^ 
■T*»*¥#«:ll 0 4. 1 0 6fcV-a««U5j;OCK 
W>IR«fr*»«*pSa^»M(j«(«l4 4, 145 
*»J«"r*. n^ir*^STFT*»j«r*fttt*«W* 
111 0 5, 1 0 7. 1 0 8(4. 7*h77^tfWk 
S^T, hVT,^ 1 6 0- 1 6 2 €:«J*L±lBfc«[«LT*J 
<. ^©Ig«-f^>K-7 u ffift«l:Tfft)tl5'b©Tfe 

b, aA£ns^#i7c^i4ii*^ct«<t)e.^^^o i b© 

C CT. ftHtfiftlB 1 4 6 Ijy- h«tt©»»J:*j|,>T 
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44. 1 4 5tf*#J«aftS. W*. ftlJWWi 
*»«pS5F*8*««tOWfc*7-ty h&#2 3 0, 
2 3 l#Lo0ft3T#jSStt*. AfrftKLoOftS 

tt. 1 4 6 ©IPS Idffllt* fc©T*«** 

6. 1 0 0~2 0 0 nm®££T»J$3ttS. 

[0 0 7 4] dO«fc3^7-fey hflifttt, TFTOf 

*. SHOfi«llin*l:LTia3 (A) fr&OI 

S * fx 5 Z. t \z£ 0 7 7 f * 7T h ij 7 X«« ft«J« $ 

[0 0 7 5] *H!fi«ttSfe66«2 tlft*^b1i:4 

[0076] mmm 4 ] *£i6«Ttt, mmm 1 ~n 

3 l> fc 7 7 =r 4 7> V U 7 XS^fgCD T F T 

St. **K«Ttt«BI¥ 7 - 1 3 0 6 5 2^m^m 
jSSttT^*ftlia*£J8t»5*Bfi<ttt£»8r3 H t 

[0 0 7 7] H9 (A) TST«k5H. ££0!|1 
CUT. ■tfyxmfol 0 l±CT«il 0 2 a. 102 
b, #AK¥#ttJei 03a£25~8 0 nm<Z)Jg£Tfl? 
j£T5. «*.«. #fiK->'j3>JRSS 5niOD»ST?» 

fiTTS. -5-L/T. S»&gTl 0 p pmW*J£5cj!i£-& 

511 7 0t»lSr*. tt«7C*Ctt-y^ (N 
i) . y;i/V--i7A (Ge) . ft (Fe) . i^V^b, 
(Pd) . XX (Sn) . tt-(Pb) . rm^h (C 
o) . fift (Pt) . fi (Cu) , & (Au) fc£T» 
5. COttMt5E***«-f*ll 7 Ott. Xt>D-h 

©■ft 1 ~5nn>(DJ53K»fi£l,T ! fefiK 
[0 0 7 8] *LT. 09 (B) KSnSftftOIftT 

«. s-f4 o o~5 o orTi»ms*o»jaa*ff 

K H!AK'> 'J 3 >H0£W*li?ft£ 5 aton%£CFK-r 
«. *LT. 77-**7=-;WFfcJltr». ££#BA 
+T5 5 0~6 0 0*CTl~8B#^WSi7--^i£fif 
5. «±0lHCJ:DttMr>U:3>J*fr&j«*fSftJt 

0 3c*1»*C^3&*T*a (09 (C) ) . 
[0 0 7 9] d®5J:3KUTfls«attfctt«KiMH*: 

1 1 o 3 c a> e> i o 4 ~ i o 8 sf^sstft 

»«**#B14> »w (AfitS (1 x 1 0 17~1 X 1 0>9 
atoms/cm3gg) ®ttIK7cSft<&B?&. 



[0 0 8 0] COBWt*H-*>J> (P) IZX&Yyf 
'J>ffflatt. 0 3 (B) TttWLfciSttftlSTHWf 

y*'J>?fc#Sfc'J> (P) 0*ftl*ffiBKnS!7M 

^M^w^P*i6#j§sd:iRisH"Cct < , 75i4icXs©ift7 
--MZ&Q. n^-v^STFT^ct^p^^^H! 

TFToft * jhbj£iimw> s mmum zzorngx- u 

> (p) fc**r**tt*«*^«tf 

s (si 0T«r^Hio*rti) . *0tt**©**Mijigi 

igtlCte 1 x 1 0 17 ~ 1 x l 0 19 atoms/cm3g^Offlfej|$7C 

[0 0 8 1] [££0!|5] *HJ6«C*l»Ttt. ^Jg^l 
1 £«££5tifit©77-rf 7"v h U 7Xg«£0 1 1 

3 (B) ^T'©Ig<hfl-T*5. 
[0 0 8 2] if. HS&0J1 HfiEoT0 3 (B) Ottffi 

C*7-7^JP^6 7 l£ffi*fi)tT3. *SIS6«t6V»T 
tt¥Stt«)S(v»*7-7^;^*ffltifc. ^1^*7- 
7 4JP*±CiS8*Wa»S&*iS*tIS6 5 8«^J$ 

*l^T-, IEi^6 4 8-6 5 
li^mS6 5 8 tfi<tS»»S»lSLfc. KWOIfitt 

[0083] [njg^j 6 ] nm\ i T«y- hnmott 

^S'iiUT. 4 0 0~7 0 0'Z(Dm7--)V\Z^X 

j: 3fc»r»tt»*tttt*»ttffi*atftT i o Qg^fe o . 
\z\m\;X^tifrr>tt. ?- bmmzmifctz>7- he 

[0 0 8 4] $HJ5S0imi, w0<l:5&:ttA&K&Be 

mmt^^ttbx. na»*A 1 1» ib (cu) a 

[0 0 8 5] Sr. *J6«l£ra*fcLTHl (A) ~ 
S2 (D) II«rifi€:fT7. *UT. ttVT-MW&S 
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-7--;Uffi. Hi*— -7;i/7=-;p* (R 

TAffi) £>Iffl-f*> »7=-JMSTl4» 
*«**tl ppmttT. ff*L<ttO. lppm^TO 
S*8H««tnM0 0~7 0 0t;. ft*Wfctt5 0 0~ 
6 0 OtTfTSfcOTfcD, *&JK0mi5 2 51CT4 
B?ffl0^a&fr^/i. 

[0086] z<Dmmm\za^x. y-nni!~ 

1 2 2 <fcg»E*& 1 2 3 £Jga-rsWM (B) 118 
b~12 3bte. «IA^5~8Onm0fS^tI 

(C) 1 1 8 c - 1 2 3 c flittf. 
M (B) 118b~12 3b^>^f> (W) QW 
^C«gft^>^7>^> (WN) »£$tt. *>*jp 

(Ta) ©*£CttSft:*>*;U (TaN) «ss^n 
-5. Sfc. &«■ (C) 1 1 8 c ~ 1 2 3 c tt. 2*£ 
fctt7>*=7fc£*JBV»fcSBfc£tr:/7Xv»H» 
cy-Ull 1 8-1 2 3£«LTt>H»fc»jaET* 
It*«T*4. SSE. 3~1 0 0XO**^tr»H 
»«PT. 3 0 0~4 5 CCT'l-l imm&tmzft 

***{t"r sis *ff 3. (@i2 

(A) ) 

[0 0 8 7] Btt{L*J:tf*SRfl:0>:re)&«»7UfcS, 
y-hE«*ftl^**tttmT»J53i-rs. ^©{gffiin 
gmttJIttA I^Cu&i)S^tt^#li (D) T» 
fiJtTS.'Wx.tf. Ti£0. l-2fift%£OA 1JR& 

««n (d) ttT±iBi:»fiji-r* (Hs-B-r) . «e 

1(D) 1 4 5te2 0 0-4 0 0 nm (*?£L<ht2 5 
0~3 5 0 nm) frfttffin. *-LT. 7* hvx? 

>y^l) LT. y-hE«1 6 3. 1 6 4 <!:&ftE«S5 1 
6 5 t»lSrs. *UT««lftlMt.l 4 6 fc»jfcTS 

(01 2 (B) ) . 

[0 0 8 8] *0tt. *J6«ltW«lcLT*5-7-f 
M17 3, fftlUfilMl9»^ejS%IIIIIII6ftKl 4 
7 . 15 8. y-*E* 1 4 8-1 5 2, H V 

< >ESSl 5 3-1 5 7^0fiXLT7^x-f7*Th'J^ 
*S1S£55fi&$it5C:<h#T£S. H13 (A) . 

(B) ttCOttttO±ffiH*iSU. Hi 3 (A) OB- 
B*BJf®;fcJ:tf01 3 (B) 0C-C'»r®te01 2 

(C) OB-B'XtfC-C'Cttfcl/C^*. Si 3 

(a) , (b) Ttty-Mew*. #7- 

013 (A) ©D-D'G8fiS:fc«fctfB-B'R/r®£01 4 

(a) t (B) K-en-en^T. y-hE»i6 3tty 

-Mt«118. 1 1 9t. *fcy-hE«ll 64«y 
- hlS 1 2 2 tm,*MVm 1 0 4 . 1 0 5, 1 0 8 
©*fflT»&6J;3K»jSah. ««ff (C) b.%%M 



a»4 -r 5^et±o*w8Btaffl-r* c £#t# 
a. 

[0 0 8 9] [gita 7 ] 1 Tf^s 

tfc7^x-C7*-7h'J^7.S^f). 7^f^77NiJ 

[0 0 9 0] 015 (A) iC^"9"±-5{c:, 0 3 

(C) 0#SI07:7 7V 7*^MJ 0X*ttfctt«a*- 

*mfclfiJfcttftna». J S RttSSONN 7 0 0 

ftt'Tl 5 0-2 0 OrTM&LTSEft 

[0 0 9 1] * Ofc. EI4K 1 8 4 fc»rifrs. ffi^^ 
ft*3j*F0El6Jilfctt#'J-f 5 KHM&fcJBS. EfflK 

je©7"U5 1 ;Uhft^oTElRl"r*J:5t:Lfc. 

7 tr > ^aaax- tt»*a05££a* uj l mhb t a s 

JB»EI»©TFT±Cfc^^— y-1 82&MJS.LT 

[0 0 9 2] #|R]l80ttffl££ 1 8 5Ctt, SHBBJR 
1 8 7i5«ktfKfa^l 8 8£J&fi£-f5. -irLT, MM® 
tm%M'&1>Wf8.-ZtltzT S> t 4 7V h U ^Xgffii*} 
fiSfit*^-;^ 1 8 9Tft!i0^t)-&S. ->-;WW 1 

8 9Cli7^ 7-1 9 OsWEXaJlT^T. I©7^7 
-19 0i^-*1 8 2. 1 8 3 KioTiS— fcWIH 

[0 0 9 3] [HJJgflJ 8 ] *HJ5SWi. H«M 1 £ Rfc 

[0 0 9 4] *H«S0i]T«, A«¥«#J|. y- hiteigi 

1 (A) SrWNUT, MM (B) SrWHT^fiJtLfc. 
UvT. blZtZMfcL. (A) ^Bttl 

(B) tS:-JSTX75 1 >yLTy-hm®7 0 1-7 

o 5 &g*Eia 7 0 6 fc»i«-r*. y- t-ms I 0 1 - 
7 o 5<t£sgeii7 o 6ta. b«h (a) &n.m 

(B) t**-#i:UT»l«SnTt»*. 
[0 0 9 5] Z.<Dkt<l>ti.<thy-bW&7 0 1-7 
0 50JSgRtT-/t-gp^fi£$n?)J;^{c:x<y5 1 >y 

r*. coxy^>^HDitti cpx<v^>^Bi^«t 
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«[«€^3. 2W/cm2(13. 56MHz). 7XW.il 2 2 4 0 
W/cm2(13. 56MHz). JEE* 1 . 0 P aTXy^i^fr-s 

0 1-7 0 5©*»C*V»T. »SBW*»6rt«K:tI*»-3 

T®*izmt<tfmi)u-tz>T-rt-mwi$.2n. ^©a 

g«5~4 5° . J?£L<ttl 0-3 0° tTS. t— 

*tttt*M©»*43Efc:fcS < &§T5. 
[0 0 9 6] JSfo&&tZ.t.tt<*v?>!rtZ 
fc&ICtt. 1 0-2 0%gg©fiJ^TX-y^>^P B 1^ 

(y-MSfttt) ©iI«ittt2-4 (ft8«fctt3) T 
$£©T. C©«t5^*-M-X>75 1 >^S(C t fci3, 
■fcSfc->'J 3 >JKa«HJ LfciBtt 2 0-5 0 nigftx 

y?>^snT*KMt»<ao. *rfctt#tt©y-h 

[0 0 9 7] *LT, H3tTFT:fc«fctfJ&»l[H]?&©n? 1 
t*^S!TFTOLDD1S«t»/jir*fci6C. nSJ 

/^-wswray- hits 7 0 1 - 

7 0 5S"7X^tLTeE»^WK:na!l6(*4-r*^tt 

-aty-MfiawttauT. *-©T£ffiB-r*¥is 

*Hta-r*J:5t«llirt5fc«6t K-X»£ lxio 
L3 ~5X 1 0 ^atoms/WtU iJPjf^S$r8 0-16 
OkeVtLTfT^o £;iTM:nffl£ft#-r**tt#l7C 
mtLX>)> (P) fcffl^fc: uOi^ft'f t> K— 7" 
ttfc:«fc0iMW*:JI©U> (P) Utliix 1 o x 

1 0'?aions/ciD3©jMEIEBT«lllT'5. ::©<J:5CL 

[0 0 9 8] uOIItiHT, fi«ftnS!7ffi4bflR« 
fc*t»T. < t h*f- VW& 7 0 1-7 0 5 KSfc 
■afc»»fc**tt*'J> (P) ©ig&£jBEte. 
&7 0 1-7 0 5©x-/1-gp©JlP^{t^Sl!*T-5. 
WS. fi««nffl^Ftt*lR«'v«llP$n*U> (P) © 

-wowposkj^t. ¥»#jBK:it-r*u> (P) 

[0 0 9 9] n^^*^S!TFTK*S^T. V- 

«*«*©»« *ff3 (n + K-^Ig) . 



l&i&Mte. «tJE©«k5fcy-h*a©liiI©*^T*- 

/i-jiy?>ifWM2ntzrz!t), snj©KffT»si 2 

Onm5&>6>f§<ft9> 7 0 - 1 0 0 nrntte^THS. -£-© 
fc«H©J:3JtettllPa«EE©&fl : Tt>AJfliU> (P) 
£ mws i>z.t » ; "c •& o fix, z.<rjwj$.<b>)> 
(P) ©Bftttl X 1 0 20— i x i O21 a toms/cm3c7)g 

[0 10 0] -C-LT, p?lr*^a!TFTt»j3tr*» 

T**£LTpffl£#5T3*tttt7C*£»illU gS 
B^WHS«*plfi^tttt««&»l3c'rs. ::©££. 
n^ir*;i*TFTS»tfT3fttt¥##:JItt. 7* h 

2 h 6 ) *fflt»fc-f*>H-^ttt»is-r*. -ti/T, y 

- h*«iSfc6ft^K»*pa*tt*flWt©jiin> 

(B) jg&tt, 3x 1 O20~3x l o21 a toms/cm3 < i:ft 

tt»7C**WUnsns©T, £K$li;:&&ftp$!7t£'Mi 
flR*£LT#JdcS*U 5>fc<£fel. 5X10l9aloms 
/cm3^±©jtg«t-r3. £©BSftp£!7tt49ffi1££ 
J:W5»«pS!^>fi*«ittlCtt. ffiIgl;:*sv»TU> 
(P) jWSJOSttT^T. HSftp£!7ffitt1Hl*K:ttl 
X 1 o20~i x 1 0 21 a toDis/cin3<DjigT, {gS^pS 
^®.mm\Z\t 1 x l 0 15-- 1 x l 0 19atoms^cm3(DS 
«T$lTl/Tl>5*«. Z\<DT&T'mWrz>Xu> (B) 
©i8££'J> (P) £ft©l. 5 3&»6 3fii36t*«k5t 
TZZ.t\Z&Q, p^**;H!TFT©7-*fB*i5j: 
H K >%mt hxmMtt Ztztsb iz® e>p n lJiti£ i;* 

[oioi] *©». m&w i ©@ 3 (a) aiK©ig 
{cfi£oT. Sttfl:. ^Blife&Ji. *7-7-f;^. mi 
BIIHftlW8©»*^ff Atf±t». 

[0102] £4»©Igtt. HJgfl 1 RycH^J 7 tffi 

[0103] [$ie«| 9 ] *HJ6«Ttt. ^Jg^J l t « 

[0104] *nj6WTs , rTFT©y- hcaanis 
©mn@tm2®gtfju-rn ! bTa, w. n, m 
4«fi«L< «fl:^tt»i*T»isr*ja[3&«jias. -e© 

a$fcfig{fc^>^;U (TaN) . £L < IJgfc* 
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10 10 5) sr. nmm 1 tw«fcUT*«**#:i 

Wtfcl, J¥£4 0~l 50nm©y-h*6g|££ 

*tneiwiT»«r*. 

to i o 6] tux. y- K«iw!t±ty- hnmzm 
ftr«fc*0*i©ww£iB2®ww£fc#j5jtr 

■a. 4>-^/hsu"J c»a, SB i vj^^jR-ar i a co0~i0 0 
nm©WSfc»JfcU If 2 ©&«H£WT' 1 0 0 ~ 3 0 
0 nmOJPSlcJBrtrs. 

[0 10 7] Ta«ttXA<!y*iST»J*U Ta©*- 
yyh$ArT7/tym. £©«£. A r icjfifc© 
Xe^K r$r*Px.S<h. T aJR©rtflU£*]€|gfnlxTJK 
©SBIiSBlLrs^itfTSa. Sfc. afflfflTai© 

ttfT'ZZW. &V&<DT amommtel 8 0/xQcmg 
*T»0y-h*ffir*»Ctt^*T*4. afflCDT 
aK££j$r&fcBl::. TaOa«t:iEV»JSaaiittt> 
Ogfk^ >*^£l0~50n mgg0f$TT a ©T 
*lC»«lxT*<d:offi©TaRSejiK:#*Cta«T 

[0 10 8] WttttWS^-y? h£Lfc*/Xy*ftT 
»JSltr*. *OffiK6 7yft^>^Xx> (WFg) £ 

fflnsjRcvDttTjgjaErs^tfcTtrs. xa-^s 

C«k*JI£. *ES99. 9 9 9 9 %<Jm9—?y h&Rl 
K $ SilIj«B3fcSM§*a>S©*tt4lj©fiAjM&:lr»«fc 
5C+»E«tTWH*»fiJEr*CtCJ:0, JSin$9 
~ 2 0 u Q c mfeSISrs £ <h#T£5„ 
[0 10 9] U**Mcfc<&vx*£iBj«U y 

*>*a*»*rsfc*©sB i ©xy^-^Ma^fT 

5. #HJ!iS0!lTte I CP (Inductively Coupled Plasm 
a:BMHSfcS!77X-7) i?f>{rSfi«H l lyf 
>?ffl#XICCF 4 <t:C 1 2 £iI£U lPa©JE*jTa-f 
;PSomffilC5 0 0WORF (13.56MHz) €7]£1SAL 

fclOOKORF (13.56MHz) «7j£&AU £fttt£ 
AOSE/H 7X*E€rWHPr4. CF 4 £C 1 2£ig£ 
t fc«fcfc ttWffllRtfT a K t <b mSK ICX 7 ?• > 

n*. 

tO 1 1 0] ±IEXy?>*fcfrTtt, Mick* 

^i'o^fcaufc'botrsctjcio. s«ffl'jic 

EPinTS/W 7X«EE©#)SIK J; 0JB 1 ©gSHRtflfS 
ftgtei5~4 5' <hft*. y-Mft««± 

rci&<xy5 i >^r*fc«)K:tt. io~2o%es 

0Sd£TXy?>yB$ffl£igto2ttS£JU>. WHIZ** 

rsstftg<t-> >j 3 >«oas;jttt 2-4 («*wttt 
3) t&5©t. *-A-x7^>yjasii«to. awt 

Sfl:->U3>g|*<JiaiLfcBitt2 0-5 OnmggXyf- 



-^-«M*©«Mtl (S&l©«€li:!S2©®mJI) # 
[0 1 1 1] JBlOK-tr>^fflSftff^nSl! 

*<*4ra^«*5c*t»inir*. K-tr>^o*j6tt 

*>H«-^ttTtt. K-X*£l X 1 013-5X 1 0 
!4 aiOffiS/Cffi2i: /JuiI*tEE£:6 0-lOOkeVcl 

Tff 5o nfflfc(t4r*^tt*7c*ttTi sm\zm? 

Sjtsfi, AfflWCttU^ (P) S^att* (As) 

c^t«u> (p) tffl^fc. ;:©«£. @m 
■*«na!t(**r*^«»7E*n»r*-7^^t34o. 

gES&WlcSfS 1 ©**MMK*jWB*£ns. m 1 ©* 
*Eft£*fctt 1 x 1 0 20~ 1 x 1 0 21atomic/cm3©jig 

«HTnS!*#^r*Ttt*7aR*jaaiistis. 

[0112] i?2ox75 i >yMa&fT5. iwi& 

C5 0 0WCDRFH^(13. 56Wh) U ^7X7^ 

«fe*LTfr5. ££fll (St&Xx-v) £12 2 Of© R 
F (13.56MHz) m7j£&AU SB 1 ©Xy^^fflgK 

IH&SBl©Je»tt0ill*H£r4. :©i^lCf- 
/t-#tt©iMMtt-t©SS8S4. 
[0 113] Wflg^TaSg©CF 4 <fcC 1 20>2S£#XC 

>ats«4jat*©3itstE^6itjii!r*-it3&*Tf**. 

W&Ta©7yfc*^|fi{fctt©*S^*jtttr*!i:. W 
©9-y f ttt T h £ W F 6 #ffi« \Z H < , fOffiWWC 
15. T a F5, T a C I sttHUKT**. S£^T, C 
F 4 <kC 1 20^^XTttWMS.t;Ta)!StttIX7'9 1 > 
^$ns. L*»L. Cl©ii'&^7.l:02€:^J!lPr-5<i:C 
F4i02*«fij£:LTCOtF fcttt), F55?*^*fcfi 
F-f*>*»^*C»4r*. *©«*, 7<y<t^©55l^ 
E*»«^W|l©Xy^>yai**«t*r*. Ta 

\t f L t fcffiwwiix tfmm®mm\*'j>ts. 

l». TattWfcitttLT»<kSn^rv>©T, o 

2fc*tor*il£TTa©*iiJW»ft:S*l*. Ta©S? 
ft*tt7y*^>**tKJtLtt^fea{)S 6fcTaJR©X 
y5 i >^aflEttttTr*. HfoT, WJ^<!:Ta^<>:©x 
7 ^ > IC «7C * ^tH^± c , wai©ajR W«C X y 

[0 114] *©fc. IB3©Xy^>^ffla$ff5. ^ 

©^ttfi|gi©X7^>yjaii|i]i;^#Tfi : i\ sggfi 

II 1 5 ~4 5 • ©ftftTT-rt-Wfctfrs* 3 ©»« 
«»«l*«»*Sns..#*l±©U5;^Mrj:s-7Z 
^tt. ^©Xy^^yBStHWKftftfcStt, JR3©Xy 

? > ^ ffllC J: ») JB l ©»*■ i'lB 2 © WM 6 * 
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[0 115] Zl©$l§^b, ^4 0Xy5 1 >^5ai$-ff 

[0 1 1 6] *LT, ^10H-fcf>yffiS e kOfcK- 
ah r (hj/juj^ tamest; rr i. n aatrj-g- 9 •O'hiWJZQTC 

ns-h'-e^r*. wak. o~i 2 0 

keVtL 1 x 1 0 13/cm20K-Xft-Cffli. 
$*II:fSlt*nfcS 1 ©*&^Jgt©rt<By©$ii§U::#r 

2 0r-/t-»«8Wltlili;4S 3 ©^*6$iM# 

£12. JB 2 0^«*MittT 1 x 1 0 x 1 0 ISatom 
s/ciJffllStftii^CL, IS 3 ©^tttMMre 1 x 

1 0 16 ~ 1 X 1 O^atoms/cmSfiDilgt&s^pK-f 

[0 117] -e-LT. pft^STFT^fSS 
»2 0ffi»ttO#*H6^»eft7c3(6J:» 

MftflR*ttv#7> (B2H 6 ) fcJBH&-f:*->K-7"i£ 
*■©«*©*«*«*«: 2 x~l 0 20- 2 X 

1 o21atoms/ciii 3 i:r«c-5«t-5li-r*. 

[0 118] BUSTWIflT^ft-etl©*****!! 
fc^tt*««**»i«*n*. ft 2 ©£»#©«« 

■ if*. C©t#JB2 07 l -/t-»tt©flHli3jtH*: 

ift-3Ty-H«S8 o i-8 o stLxmm-tz. £ 

[0119] *©&, HJgfcl 1 ©@ 3 (A) &P$©Iig 
KttoT. Sttfl:. AHMMUK. *5-7^*. JBi 
■WlftllW©»rii€rfT*KJ:^. 

[0120] &P$©Igli, SUffifl 1 KC^IftM 7 left 

10 12 1] [mmmi 0] 3ttfi«7~9*«HT»6 
*l&7*r-f 7-7 h 'J i7XSffiSSSgll©fllfi)t$El 1 
8©*HBHfcJBlrVtttWT*. 8l8l:*HT7^f^ 
T^MJ *77Ml 0 i±fc.»i*aft 

■*«9 0.4i. ££A4BIMe]ift9 0 5<k. M% 

tmmm®% 9 0 6 i-E-ajfiaflrefflioK 9 0 7 t-c 

B^gR9 0 4KttH*TFT2 0 4<t«Jf 
312 0 5#Rlt&n. HXffi©niZ2l:ttit6ti«BM 



^ny-hKUl 2 2iV-^E«l 5 2T®^TFT 
2 0 4fc»|*LTH6. Sfc. 7U*->7>7°'J>hSa 
(Flexible Printed Circuit : F P C) 9 0 8jW 
§15X7)^9 0 2t»ttbTlf>TH«fll^ft£tA*r 
SOKffllA*. *tTSa*EI»9 0 3T-ttl-6n©Kft 
BRC»ltl/a>*. Sfc, *ffll£tii9 0 9£l2Ba;i, 

[0122] [ns60ij i i ] ^mmmx-^mmm 1 

I/&7?f-f^h'J :77.g«©f£§!lI?I£jfvffl LTft 
ttUfcELSK£B©||&Bl 9*1". 
[0 12 3] 01 9l:*HT, Sfil 0 0 litlftttS 

ntM7f>^ffiTFT 1 1 0 2Hn3 1 -\>*;i'STF 

[0 12 4] «aKH»fflTFTl 1 Olttpft 

*JUSTFT£ffll>Tf£S!£ft3 GUCffll 1 &#!B) . 
d©<fc£. X-f 7f >^fflTFT 1 1 0 2CHK/E 
« 1 0 0 8l±iEftl 0 0 6lcJ:t>T«Stni0fflTFT© 

y-h*«c«a«t:»tt$nTi»*. at. 1004 

[0 12 5] *IMJT1ifaWiTFTl 1 

0 l£->>^y-hflKfiT?B3?LTIr»*#. *g&©T 
FTfcfiJUto&tffcvji/T-y- h$it£LTfe&v>. 
•£ 5C. «*©TFT££Ml;::?£tfT£K«K:? L v* 

[0 12 6] y*>^JBTFT 1 1 0 2&tf*fflH 
SPITFT1 1 0 lfl)±l:ttgl/1 7 ^->3>ll 

0 02W^n, W:*7-7^^1 0 0 3^ 
##3*1. *©±fc«Ktta«Tfc*¥«{UKl 0 0 9 
tWl&ZftZ. ¥Sffcflll 0 0 9£ffl^TTFTK«fc-5 

[0 12 7] St. 10 1 0(2£%tt©At>WUrrtt 
*H^€S (EL*^©|gffi) ttSKMffPfflTF 

t 1 1 o i © h k >\zm%.mzmmtiz. wmm® 

1 0 1 0 tUTttaWW«Mltffil»ftii*tff*L^. 

[0 12 8] ite^SM (ff$L<lJffi»f) TMS 
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5. C^T«-H^l/^H^L/TV^j:^^, R 

(0) > G (m) . B (t) ©Sfel;mi/f;Mi^ 

ntLXte* #iJ/l77xnU>f-U> (PPV) 

#'Jtfn;^;i/A'i/-^ (PVK) #'J7;M- 

[0 12 9] &*» PPV3S#&EL*mi:L-ni&4 
fcacDfc©^^*. TR Shenk, H. Becker. 0. Ge 

Isen, E. Kluge, W. Kreuder. and H. Sprei tzer, "Polymers 
forLight Emitting Diodes" .Euro Display, Proceeding 
s. 1999. p. 33-37 j *>®ffl¥ 1 0- 9 2 5 7 6 ^ISIcE 

[oi3o] g&wj.%ytmtLTtt. m&\z%ytrz> 

■5^1(Ctt#U7x-U>fr:l/>^L<H#iJ7JU 
^7iZl/>$;ffinna^U. I)IIJ30-150n 
m (fftl<K4 0~ 1 0 0 nm) ttntf&Ho 
[0 13 1] {i L. ^©^Jtt^SiLTffl^-SCt 

V». 

[0 13 2] «*tf. *36J6«TMtf U 

[0 13 3] fc&'U 563WtUTefe»*Ot*»tffl 

i oo 3fcj:-3T*7-fl:aft*. 
^^i>5S§, *7-7>r;^ioo3aMS 
*K»S7***£l,T0fS:Hfc*fcT. ?i*3. TFT 
*fO±l:*5-7-f;W 1 0 0 3*filt4HtK«kt) 

[0134] St. i o 1 2\tK&tf&<Dm\<y#mm-et£ 

[0 13 5] ttSl 0 1 2*-C»**nfc»jftTEL* 
fl 1 0 3*«^|*-r*. ttfc. C^Tl^ELIfl 1 

o 3 «. natts (MHi) ioio. 9&%n ioii. 



5. £ 2 /1 a >J£l 0 1 4 £ LTttSfta* 

£E.L*^££««"r«H£T*0. ffttELtTOaK: 
fcfcJ:SS&ft:*l»<*a*£, **EL*m*&©ll#* 

[0 13 7] fcAxw^^il^fl^S^OE Lg^/t^/KJ 
Bl 9©£?tt#tifi©HXft>&&«BS»$#U *7 

lrU7ttAK5SV»«a«»fflTFTtt*"ra. fto 

[0 13 8] &£. #l»J©fiiJi£te. HiS0!ll~6© 
ff JEfi £ S & \zM*Gt)i£TW&TZ z. t tftumreh 3 . 

[0139] [££ff| 12] *3*Mfi«T«. |HJg0iJ l i 
H^LfcT F TflKtfcfcHT. nmW 8 CiLfcT F T 

ft*5. B2 0©flHS&ftfcS£ttTFT#K6£W-T 
&5©T. ^©ft&©lfts^*£lB&-f SCtiT-So 
[0 140] H2 0fc:*5HT. M7f>^TFTl 
3 0 2Oy-h*ttl 2 0 2Rtf. €Sft$iJfflIfflTFT 1 
3 0 1 ©y-Mtff 1 2 0 l lif-/1-M^fLTH 

4. COTFTOff»*j£ttlU6«8t#!H-rn««k 

[0 14 1] ggffim 1 tHfiSC, f63tJitLTefe5E 
3t0tt*»£J8H4«£. WEELJR^SKLfeXttW 

fe*5-7-f^ 1 2 0 3l:,k9TA7-fl:Sn5. $ 

- fc. Wfi$Eft©tm*fflns»£, 2 

0 3ttfiM«feB»a7<f ;P*£OT©tSffl£*fc-r. 
ft*,. TFTffOil:*7-7>fM 1 2 0 3 SfiNt 

*C£tJ:oTTFT*JtO*fl:^6ff||LT^*. 
[0142] &*, HJgflJ 1 ~ 6 © 

[0 14 3] 1 3] **0MlTtt. 1 1 

KSLfcT F TfcitlCfcHT, mmm 9 tC^bfcT F T 

5. H2 10«Uftta«t4jttt4TFT«Jftfc*»tT 

[0 14 4] B2 1K*»lr»T. X-T7f>yfflTFTl 
5 0 2 ©y- htff 1 4 0 2 Rtf, mSESiJPffl T F T 1 
5 0 1 ©y- htS 14 0 1 ttr— /t-JSttfclfLT^ 
*. COTFTOff»^fett«l6«l8*#!»rtl»J: 

[0145] mmmi 1 tienifc, sytn-tUTafe* 

fc*7-7-f ^ 1 4 0 3»CJ:-3T*7-fk*tl4. * 
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TFT^O±JC*v-7^;l/^ 1 4 0 3*Rtt 
aCtfcJ^TTFTfcftOSWfcjfc&fiMKLTV**. 
[0146] £43. *fgffi0l©lltttt. 0gj6g08 1 ~ 6 CD 

[0147] [$tgfl 1 4 ] ##lS60iJTte, §Hj&g0J 1 1 
~1 3£JBlr>Tff«**lfcEL (XI/ 2 hP;l/$*-y-fc 

[0 14 8] 02 2 (A) \ttm%W$:m*tzELi&tt 

$&m<D±.mmT~$>z>, 022 (a) k^ht, 4010 
tjs«. 4011 «a^gp. 4012 tev-zmmm® 
b. 4013 ny- hftieniEiBTft 0. ^-n-rtiois 

ftHSStilESU 0 1 4-4 0 1 6 5-HTFPC4 0 1 7 

est), nwtw^taittsn*. 

[0 14 9] COt*. ^t5:< i:t>M^SP, *?*L<te 
Bft@FSRWa*ffl*HtrJ:5fcbT*/X-«6 0 0 
0, ->-'J>^« (A-7v>7*$J<fct>^5) 7 0 0 0. 
*»*f (S2©y-'i>^M) 7 0 0 ljWKtt&ftTV* 

[0 15 0] Sfc, 02 2 (B) te$H]&S0iJ<Z>EL«7K 

^eo»fis«jiT*o. S1S4 0 1 o, Tttiuo 2 1 

O±tB»0llfflTFT (fit. HiTttn 9^**8 
T F T t p 9- -v *JH! T F T C M O S 13 

»*H*UTt>*. ) 4 0 2 2XtfH*a«8TFT4 0 
2 3 «SL. CCTttE.L*^0««[*«»'r4TF 

FTtt4HB©*ifi (Ky^y-h«a*fettJl?hAy- 
MHift) fcJBir»ntf£n. 

[0 15 1] *K5fiWtffll»Te»SBfflTFT4 0 2 

2 , a^g|5ffl TFT 4 0 2 3 j&»^riE-b tz 6 . WKtf 

nc«fimteius (¥s<kK) 4026 ©±ic@jjiig&fflT 

FT 4 0 2 >t*ftWCtttt-r*aifl*«R 
T&*H**«4 0 2 7£»f5. 2W©miS<i:LT 
«. mM>i>Vktmt7.Xt(Dit£® (ITOW 

Lfce. *&&J14 0 2 8«L, H^mS4 0 2 7± 

[0 15 2] EL14 0 2 9£»JS"T5. ELM 

4 0 2 9ttft»CDELttfi (EJUS*!. IE?Ltfii£S. 

aflHst-ra^ttttftoatBSrffl^ntfA^. e 

Ltmfctttt»**tm£*»*JR <#»JT-JR) ft** 
[0 1 5 3] *HJg0JTte. K-VX^tffl^T3R 



— 7-f ;p^ttstifi« 1 1 ~ i 3\zxkbtz£o\zm%w.m 
t»flRr**a^***«, *© 

»£tt. *7-7*;u*ttfitt«fcHi&*aS!ifej|ifci, 

^H. *fe%3tOELg^gg,i:-r-5C4:t)T 

c: 'o-»o 

[0 15 4] ELH4 0 2 9*JB£Lfc&. *-©±Kft 
H4 0 3 il4 0 30<tELJl4029 

SSU*. 6EoT. «^4 3 TEL14 0 2 9 t|ftS4 0 
3 0*a»«JR-r5^. ELI4 0 2 9 &Fi£ttgffl& 
T»J* L/. TC^K LttV»THtffi 4 0 3 0 £ JgfiTf £ t 

£T±iE©J:5ttJSfl!**riB£TS. 
[0 15 5] frfc. *£l£0!lTI*l&ff4 0 3 OtLT, 
L i F (7y{fcUf-£Z0 flit A 1 <7JH=X>7A) ft 
0«H1»a£fl!lr>*. A#WKttELJl4 0 2 9±[IH 
tSTlnmllOLiF (.7viV)?02±) K««A ' 
U *©±K3 0 0 nm*©7;i<5:i'7 

t>AV». t-LTftff4 0 3 0144 0 3 lTwStlift 
K4$lr>TE«4 0 1 6 KifcttSn*. IB* 4 0 1 6 fill 
S4 0 3 0fcWie©*Efc4*ftfc»©*jB#l&illT* 

0, *mit^-XhTO4 0 3 2 $r^LTFPC4 0 1 
7 

[0 15 6] 4 0 3 1 £a*Sttfc1fi*K;i3l,>T»«4 0 

3 0£E&4 0 1 6 £*«£tWK»JJW*fcje>fc, BFb^ 
J&&KI4 0 2 6RO:*£ig!)l4 0 2 8 t3>^^ h*-* 
*»j4-T5i&S3&«*<E). cn6»Bni&ftflt4 0 2 6 © 

^»WUS4 0 2 8©xy5 1 >^ (E L®JB^8(l©MP 
»©»«») l:MLT*lt(^U. ifc. *e&B!4 0 
2 8 6Xy^>jrr<5IRC, flmffittflt 4 0 2 6 * T- 

»Txy^>yuTt>Ai». c©«^. nnieiut4 o 

2 6 t*£i&JBi 4 0 2 8 38«H Cttlt TOT"*n«. □ >* 

[0 15 7] C©«k5KUT»**tlfcEL*?©aEli 
S:SloT> /l7x^-i/3 >Ig6 0 0 3, 5t«tt6 0 0 

4 , */X-tt 6 0 0 0 jWEMKSft*. 

[0 15 8] $61:. EL*^«*HtjJ:5ttT. * 
A-t*6 0 0 0tS^4 0 1 0©f*3ffiiJlc->-U >^tt*« 

stten. S6c->-u>y»7 o o ooflfcuctta&it 

W (S2©->-'J>^tf) 7 0 0 l#»j$SftS. 
[0 15 9] C©t*. C©3©K**6 0-0 4tt. 

«6 o o o€:»*r*fc»o»«attTt)ttiBr*. 

5E®«6 0 0 4tLX\t. PVC {1W\i-)\ / >;uy<i 
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b) $lH5Ci)5 5 Tf5. Z<DlcMtt6 0 0 4©ftgR 

[0 16 0] £fc. 3fc*tt6 0 0 4©4 3 £7^— y— £ 
£W£liTfcJ:H. uOif, 7>^— y— £B aO&£* 

[0 16 1] X*— y— *tt»tfc«ft, /ly^-'/a 
>J8I6 0 0 3tt**— 9— EfeHft-fSCij&tT**. 

y 5/^-^3 >ili»4»JK. y— JEE^fll , 

[0 16 2] *fc. *;t-*}6 0 OOtLTtt. #7X 
7;P5=£A«. X>>UX«. FRP (F i b e 
rglass-Reinforced Plastic 
s) fi. PVF (#'Jk'^7M7-fK) 7^UA. 
v-f 7-7 * Jl'A, # U 1X7^7^ JPAS fctt7 7 U 
Jl^Jl'A&ffitriS:: 3t«#6 0 0 

4il/TPVB^EVA6H»5»ft. »+tfm07^ 
5 ->7A*'f JUS: P V F 7 <f JUA^V-f 7-7 W JPAT 

[0 16 3] $&. §Ei!£4 0 1 6fi^-U>^7 0 0 
0;fcj;tf$£l*tf 7 0 0 1 iS«4 0 1 0 &©Kn£il? 
TFPC4 0 1 7K*»Wt«tt$n*. fr*3. dCT 
WJHigU 0 16 iCOHTttMLfc**. ffi©EM4 0 1 
4. 40 15fera*tLT->-U>^tt7 0 0 0i5J:ac 
mmi 0 0 1 ©T£fflc>TFPC4 0 1 7 

[0 164] mWfrW 5] HI6«lTtt. hy7*y- 
HTFTC9«&SLfc*«. *HJ6«Ttt. TFTOi 
»**iS!* J'tflTFT (OM SST. 

[0 16 5] JIHTtt, H*»fc*itt*li*TFT 
7>Y-U*i6) fC«gLTS2 4IC5»BJ-r-5. 

[0 1 6 63 H2 4l:*v»T. *tt±fcy-h«*l 6 
0 1 . 1 6 0 9 SrS^Ty- h*£&BI l 6 0 2 

a*tt»s*iTv»<5. coy-hfcftKi 6 0 2±K*M? 

±*fctt7 l ir*;i'«HRl 6 0 4TSi*ntft.*;p 

MRi 6 0 5#»rtSftT*5 0, ?©ftS£ftR±l::» 
l^T*fi0*7-7-f 1 6 0 6ftftttt&ttTt>&. 

*5-7<f JP* 1 6 0 6«HoTlinieiUldttt 
»75*m»S. Sfc. JMJMBSl 6 0 7 CJ;oTll*« 
«1 6 0 8tH*TFT3J*tt«$nTH*. §1 



[0168] mmm\^%mm\-Q\^ Yv^f- 

hfflTFTT#U5'U3>£JSttH£L&«£jKLfc 
*Hlfi«Ttt. TFTO«a*«a»^^^aTFTT 

[0 16 9] iJITtt. ■*aSC4Jtt*H*TFT (-> 

>^y- hfliit) c*b Lxm 2 5 Kttwr*. 

[0 17 0] 0 2 5fc*tr»T. **±Ky-h«ai 7 

0 1 tSoTy-MftWIl 7 0 2*»B»t6nTV»*. 
^©y-h^Ml 7 0 2±l:*«WJI^6a:<5fi§ttlI 

1 7 0 3jWBW*StlTV>5. *aHM±KU>3ft«H-tr 

lite. I-^f>^ hy/X-l 7 0 4#<ff?j££tlTt> 

7^H17 1 0a*RV*&*lTV»4. *jfc. *7-7-f 
^ 1 7 1 OfcSoTWIMftttK^ttStt-O**. * 

fc. itims 1711 iCck^Tii^i® 1712 tmm 

TFT3*ttt«|[$nTlr>*. 

[0 17 1] £fc. TFT±75KJM$*l£;fr7-7^ 
1 7 1 0t2¥W#j|. «Jl?ir*;i'»J«««l 7 1 
0«tt©£{b&*&««raiWT»lfc**lTlr»S. $ 

-{fc©fc«>K:»JS;£*rr^5. 

[0172] mmmi 7] mem-rn. 'h-^y- 

hffiTFT£Lfc«£jfcUfca«. *Ht60STtt, TFT 
©ISjt^-tM KT>"*— ;H&Wt4TFTflliitOt«* ~ 

St. 

[0 17 3] uCTIi BisflgRICfcttSiliStTFT 

7>y-u»fi) ii*stxs2 eizwwrs. at*. 
jnewiiattaAttTFTwafcHtTftsoT. *© 

[0 17 4] y-h««tt^>^x>i->U*-f H© 

[0 17 5] Sfc. B*TFT±*t»fiJESnfc*7- 
7^M1 8 0 0 »fc^r*;WBJS««S 
3t©£ffc*&«RTSBWT»rtS*lTlr>a. B 

*<«©T*C*ISdl*nfc* 7-7 >C )l$\*j3 7-it<D 

[0 17 6] [HtgMl 8] *Ka91&it«l/T&j£3 

r-f 7"-7h l J^XSJ«f B T^X7"U'f. 7Jf^7h 
'J^^ELf^7"K. 7^f^7"7h'J^XSE 
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7. T^JW^, 0)7M£tz\t7 

■5. -?-n£©-0!l£0 2 7Ktf0 2 8 IC^T. 
[0 1 7 8] 0 2 7 (A) tt/t-y^3>tTa"^T 
ftO, ##2 0 0 1. HH&A77S52 0 0 2. g*S52 0 
0 3. K 2 0 0 4«*£tf. #8$£iIi&A7J 

952 0 0 2, *SS5 2 0 0 3**-®tt®flr9MttBBlC 

■jrranttfT**. 

[0 17 9] 02 7 (B) IJtr«/7T*t), 
2 10 1. *Sg(52 1 0 2, *^A*»2 1 0 3. &ff£ 
*-fy?2 1 0 4. A7f'J-2 1 0 5. g&gl$2 1 0 
6^££tl. #fg$£**g|5 2 1 0 2^©teOfi^fd 

[0 18 0] 02 7 (C) 
-f;P3>hTi-^) TftO. ##2 2 0 1. 

2 2 0 2. ££952 2 0 3, 7^2 2 0 4. S 
SSP2 2 0 5^££fr. $f£Wteg*95 2 2 0 5^0) 

[0 1 8 1] 02 7 (D) tt«»»DttW-S!0EL5?-r 
X^U-Tra-gP (£>tflj) TftO, *#2 30 1. ffi^ 
ir-y;l/ 2 3 0 2, m%mi£.rt> K 2 3 0 3 . SSS15 2 

3 0 4. 2 3 0 5. S*&H 2 3 0 6 g££tr. 

*mftw\t&*mm2 3 0 6 tjansnttfT**. 

[0 18 2] 02 7 (E) ttTW^AfcKftL&Ee 
flt# («T, E&&ft<hDf,$<) 

0, ##2 4 0 1. SSg|52 4"0-2 , 7. e-7Jg|5 2"4 0 
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